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GLOSSARY OF ACRONYMS AND TERMS 


* SPECIES CODES AND NAMES 


ACRI = Grasshopper 

ANDI = Bluc-winged Teal 
ANPL = Mallard 

AQCH = Golden Eagle 
ATCU = Burrowing Owl 
BRTE = Cheatgrass 

BUJA = Red-tailed Hawk 
BURE = Ferruginous Hawk 
BUSW = Swainson’s Hawk 
BUVI = Great Homed Owl 
CEDE = Coontail 

CHVO = Killdcer 

COLE = Ground Beetle 
CYLU = Black-tailed Prairie Dog 
ESLU = Northern Pike 
EUCY = Brewer’s Blackbird 
FASP = American Kestrel 
FUAM = American Coot 
HALE = Bald Eagle 

HEAN = Sunflower 
ICME/ICNE = Black and Brown Bullhead 
ICPU = Channel Catfish 
KOIR = Kochia 

LEMA = Bluegill 

LASE = Prickly Lettuce 
MISA = Largemouth Bass 
ODHE = Mule Deer 

OLIG = Earthworm 

PEMA = Deer Mouse 

PHCO = Pheasant 

PIME = Bull Snake 

PIPI = Black-billed Magpie 
PLAN = Plankton 

POND = American Pondweed 
POPE = Sego Pondweed 
SPTR = Thirteen-lined Ground Squirrel 
STNE = Western Meadowlark 
STVU = Starling 

SYAU = Deseft Couontail 
TATA = Badger 

TUMI = American Robin 
ZEMA = Mourning Dove 


¢ TROPHIC GROUPS 
Te ial Gr 


TPPR = Terrestrial Primary Producers 
THER = Terrestrial Herbivores 
TOMN = Terrestrial Omnivores 
TCAR = Terrestrial Carnivores 
TDET = Terrestrial Detritivores 
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Aquatic Groups 


APPR = Aquatic Primary Producers 

APCO = Aquatic l rimary Consumers 
AWCO = Aquatic Water Column Omnivores 
APCA = Aquatic Primary Carnivores 

ATCA = Aquatic Top Camivores 

ABFO = Aquatic Bottom Feeding Omnivores 


- OTHERS 


ANOVA = Analysis of variance 
ARMY = U.S. Army 
BC RI. below lower certified reporting limit 
BCCL. = College Lake Control Area 
BCML = McKay Reservoir Control Arca 
BCRM.-1I = Control Site l on RMA 
BCSP = Sawhill Ponds Control Arca 
BCTL = Trilby Lateral Control Area 
BCTR = Tamarack Ranch Control Area 
BC‘VP = Walden Ponds Control Area 
BCWR = Wellington Wildlife Refuge Control Area 
BS1-3 = Staked Site 3 in BSA 1 
BS12-C25 = Collection location in BSA 12, outside 
a staked site, in Section 25 
BURM-30 = Collcction location outside a BSA, on 
RMA, in Scction 30 
BDMS = Biota Data Management System 
BSA = Biota Study Arca 
BSA1 = Most of Section 36 (Basin A) 
BSA2 = Portions of Section 26 and 35 (Basin C and 
Basin F) 
BSA3 = Portions of Section 35 and 2 (Sand Creek 
Lateral) 
BS AA = Portions of Section 35 and 2 (South Plants) 
BSAS = Portions of Section 3, 2, 1, 6, 11, 12 (RMA 
Lakes) 
C = Control 
CARS = Contamination Assessment Reports 
CDOW = Colorado Division of Wildlife 
CMP = Comprchensive Monitoring Program 
cm/yr = ccnumeters per year 
CPS-1 = Radian’s Contour Plotting System 1 
CRL = Certified Reporting Limit 
DBCP = dibromochloropropane 
DDE = dichlorodiphenylethane 
DDT = dichlorodiphenyl trichloroethane 
EBASCO = Ebasco Environmental Services Inc. 
EC = clecuical conductivity 
ECD = Electron Capture Detection 
ESE = Environmental Science and Engineering 
°F = Fahrenhcit 
F = Far 
FS = feasibility study 
ft = foot 
FY = liscal Year 
8 = grams 
GC = Gas Chromotogi aphy 
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geometric mean = US. Fish & Wildlife Service 


geometric mean 

GPC = Gel Permeation Chromatograph 

GT = greater than 

ha = hectare 

HASP = Health and Safety Plan 

HEP = Habitat Evaluation Procedure 

in = inches 

IRDMS - Installation Restorauon Data Management 
System 

Kd = soil/water partition coefficient 

Koc = percent of organic carbon 

Kow = octanol/water partition coefficient 

KWT = Kruskal-Wallis Test 

LCSO = chemical concentration at which 50% of test 
organisms expire 

g/g = microgram per gram 

pl = microliter 

m = meter 

MKE = Morrison-Knudsen Engineers 

mi = miles 

mph = miles per hour 

MRI = Midwest Research Institute 

msl = mean sea level 

N = Near 

NAS = National Academy of Sciences - National 
Academy of Engineering 

NCP = national Contingency Plan 

NOAA = National Oceanic and Atmospheric 
Administration 

NP = North Plants 

NRDA = national resource damage assessment 

OCP = organochlorine pesticide 

OVA = organic vapor analyzer 

PMRMA = Program Manager RMA 

PPE = personal protective equipment 

ppb = parts per billion 

QA/QC = Quality Assurance/Quality Control 

RI = remedial investigation 

RIC = RMA Resource Information Center 

RI/FS = remedial investigation/feasibility study 

RMA = Rocky Mountain Arsenal 

RPD = relative percent difference 

SARS = RMA Study Area Report 

SCBA = self-contained breathing apparatus 

SCS = U.S.D.A. Soil Conservation Service 

Shell - Shell Chemical Company 

teratogens = chemicals that cause embryonic defects 

TSP = trisodium phosphate 

TSY = Toxic Storage Yard 

UCRL = Upper Certified Reporting Limit 

USAEWES = U.S. Army Engineers Waterways 
Experiment Station 

USATHAMA = U.S. Army Toxic and Hazardous 
Materials Agency 

USDI = U.S. Department of the Interior 

USEPA = U.S. Environmental Protection Agency 

USFWS = US. Fish and Wildlife Service 
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APPENDICES A AND B 


IRDMS Laboratory Data (Appendix A diskette) and 


Field Data Form Information (Appendix B diskette) 


Description of Files on 


Diskettes and Instructions For Use 


APPENDICES A AND B 


Appendix A contains the laboratory data from the Biota CMP 1989 Annual Report in IRDMS 
format. Appendix B contains the field data form information. For your convenience, a hard copy 
of both the Appendix A and Appendix B have been included with this report. 


In addition, two double density (360K) diskettes contain Appendix A and Appendix B, respectively. 
Most of the files on these disks have file names that end with ".EXE" and are self-extracting 
compressed files. These files must first be moved to either a floppy diskette or hard drive with 
adequate storage space. When the file name is entered and followed by the return key, the file will 
produce a full size version of the data file. The expanded data files are in either a dBASE III/IV 
(files ending with a “.dbf™ extension) or an ASCI text format (files ending with a. TXT extension). 
For a given file, both the .dbf and the .TXT versions contain the same information; the .TXT files 
are formatted for greater ease of reading and printing. The .TXT files can be printed directly on 
any DOS-based machine by typing (without the quotes) "PRINT FILENAME. TXT and then hitting 
the enter key. If prompted for an output device, enter "PRN" then hit the enter key. 


The following list shows the name of the compressed files and the derivative expanded files. Each 
disk also contains a text file (README.TXT) that is a copy of the following information. 


Appendix A: IRDMS Data 


README. TXT 

BIOTAYR2.EXE -> BIOTAYR2.DBF 
ESE.DBF 
MRI.DBF 

LABTXT.EXE -> BIOTAYR2.TXT 
ESE.TXT 
MRLTXT 


Appendix B: Field Data Form Information 
README. TXT 
BIODATA. EXE -> BIODATA. DBF 
FIELDTXT. EXE -> BIODATAA. TXT 
BIODATAB. TXT 
BIODATAC. TXT 
BIODATAD. TXT 


DB REPRT. EXE -> * FRG, F. FRM, . FRO, and *.NDX 
files 
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The content of each file is as follows: 


BIOTAYR2.DBF and .TXT - These are the database and text files with the laboratory results. The 
BIOTAYR2.TXT "FLDSAMPNO*™ field is the sample tag number and is the key field for relating 
the laboratory results to the field sample information. The text file must be printed on 14"x 11" 
paper using compressed print. 


ESE.DBF and .TXT - These are the database and text files with the percent moisture and lipid for 
ESE.TXT selected samples that were analyzed by the ESE laboratory. 


MRl. DBF and .TXT - These are the database and text files with the percent moisture and lipid for 
MRI.TXT selected samples that were analyzed by the MRI laboratory. 


BIODATA. DBF and. TXT These are the database and text files with the field sampling data. The 
"BTAG ID' field is the sample tag number and is the key field for relating field data with the 
laboratory results. Because there are more fields than can fit on a single page, BIODATA.DBF has 
been divided into four separate text files that represent sequential pages: BIODATAA.TXT, 
BIODATAB.TXT, BIODATAC.TXT, and BIODATAD.TXT, which must be printed separately then 
collated. The text files must be printed on 14"x 11" paper using compressed print. 


Numerous *.FRG, *.FRM, *.FRO, and *.NDX - These are the control files for printing out the 
BIOTAYR2.DBF and BIODATA. DBF files using dBASE. 
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APPENDIX A: 


IRDMS LABORATORY DATA 
Hard Copy 


Diskette 
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APPENDIX C 
STATISTICAL METHODOLOGY 


C.! BASIC DESCRIPTIVE STATISTICAL METHODS 


C. 1. Methods Used in This Report 

The basic descriptive statistics used for analytical data from the Biota CMP were the USFWS 
geometric mean, geometric variance, and geometric standard deviation. The calculation of the 
USFWS geometric mean followed Custer et al., (1983), while calculation of the variance and 
standard deviation followed Davis (1986). 


The equations for determining the USFWS geometric mean, geometric variance, and geometric 
standard deviation of a random sample drawn from a population were programmed in dBASE IV 
using intrinsic dBASE functions. These programmed equations were used to determine statistical 
values from the various sorts of raw data (Appendices A and B). However, the mean, variance, 
and standard deviation equations all assume a normal population, that is, one that exhibits a normal 
distribution graphically depicted by a normal curve (bell curve). It is known that chemical 
contaminant concentrations in biota are generally not normally distributed but tend to show skewed 
distributions. Applying normal statistics to skewed distributions is inappropriate. Many skewed 
distributions of biological data exhibit nearly normal distributions if the natural logarithms of the 
values are substituted for the original values. Such a distribution is said to be log-normal and the 
values are said to be log-transformed. Therefore, in describing the chemical analytical results of 
the Biota CMP values expressing USFWS geometric means, geometric variances and geometric 
Standard deviations were used in preference to their arithmetic equivalent equations for mean, 


variance, and standard deviation. 


Values for the total number of samples, total number of detections, and the maximum and 


minimum concentrations (expressed in g /g) listed in the statistical tables contained in Section 4.0 
of this report are self-explanatory. These values were extracted from the fields of raw data 


contained in Appendices A and B by using dBASE IV. The mean value computed for the biota 
data is the geometric mean value of all of the "hits" or concentrations above the lower certified 
reporting limit (CRL) and of all BCRL samples, using one-half of the BCRL value for each of 
these samples. 
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The logarithm function included in dBASE IV is the natural logarithm expressed in mathematical 
terms as the log to the base e of x. The log to the base e of x is equivalent to approximately 2.30 
times the log to the base 10 of x. Either of these logarithmic expressions can be used to calculate 
log x values, which are then substituted into the arithmetic (ncrmal) forms of the equations for 
mean, variance, and standard deviation. After completion of the statistical computations using the 
log-transformed values, the antilogarithms for these values are computed. The antilogarithm of a 
number is the log to the base of the number raised to the base power. The antilogarithms are then 


reported as the geometric versions of the calculated descriptive statistics. 


The equation for the mean is given by: 


x, (E x,)/n 


where x; is the mean of the log-transformed concentrations, © x; is the sum of all log-transformed 
concentrations, anden is the number of detected concentrations. Then, the mean x; must be 


converted from a logarithmic value by computing the antilog or inverse log (base 10 or base e). 


The computational formula for the variance is given by: 


where S? is the variance of the log-transformed values, and the entire right side of the expression 
represents the computational form of the sum of each log-transformed value minus the mean of 
all of the log-transformed values adjusted for small sample size. Likewise, the sample variance 
must be converted by computing its antilog. The standard deviation of the log-transformed values 
is simply the square root (an intrinsic dBASE IV function) of the variance of the log-transformed 


values. This must also be converted by computing its antilog. 


The log-normal distribution is used to model many different kinds of environmental contaminant 
data (Gilbert 1987). The underlying assumption is that such data fit a log-normal distribution. We 
have made this assumption in the use of log-transformed contaminant data for the Biota CMP. The 
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results of these computations of descriptive statistics are presented in tables contained in Sections 


4.1 and 4.2 of this report. 


The way to interpret both variance and standard deviation is not to attach significance to each 
numerical value, but to compare each with the mean and with the variance and standard deviation 
of other means. The sample having the largest variance or standard deviation has the greater spread 
among the values of the observations, provided all the measurements have been made in the same 


units. 


The typical relationships of the mean, standard deviation and variance for log transformed data 
exist only when all statistics are in the log transformed state. Once the statistics have been raised 
to the power of e, numerous, atypical relationships exist. For example, the standard deviation is 
usually the square root of the variance, and is typically less than the variance when the variance 
is greater than one. Due to the log transformation, the standard deviation will not be the square 
root of the variance, and will only be less than the variance when the variance is less than the base 


of natural logarithms (i.e., 2.718). 
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APPENDIX D: SPECIES NOMENCLATURE CHANGES 


APPENDIX D: SPECIES NOMENCLATURE CHANGES 


Leafy Versus Sego Pondweed 


The difficulty in obtaining control samples of Potamogeton foliosus (leafy pondweed) and 
Ceratophyllum demersum (coontail) at off-post locations led to a reevaluation of the species 
identification of aquatic plants collected in 1989 under the Biota CMP. A review of frozen samples 
collected in 1989 indicated that the C. demersum samples were properly identified, but the P. 
foliosus samples were actually P. pectinatus. The species differentiation is based on the presence 
of a large ligule and leaves attached directly to the stem in P. foliosus versus a small ligule and a 
leaf sheath clasping the stem in P. pectinatus. The history ofthis misidentification was pursued 


in order to determine the possible cause. 


Available documentation found regarding P. pectinatus indicates that it was not always the 
predominant Potamogeton that is now appears to be. The distribution of the current dominant 
Myriophyllum sp. is also more widespread that it was in 1984, and the C. demersum population 
seems to be greatly resuced. The possible populational changes that are occurring at RMA may 
include the replacement of P. foliosus by the more aggressive P. pectinatus and the replacement of 
C. demersum by Myriophyllum. The Ebasco fisheries biologist who conducted the aquatic plant 
collections in both 1988 and 1989 indicated that regardless of the proper species identification, the 
species collected as leafy pondweed was the same for 1988 and 1989. Therefore, it appears that 
P. pectinatus, sego pondweed, was the species collected in both years; it was mistakenly called leafy 
pondweed in 1988. 


The species acronym of POFO has been reassigned to P. pectinatus, and for future collections, the 
POPE acronym will be used for P. pectinatus. Voucher specimens of P. pectinatus, C. demersum 
and Myriophylium have been collected from the RMA to document the current status of aquatic 


plant species. 


Black Bullhead Versus Brown Bullhead 


In the Biota CMP 1988 Annual Report, it was mentioned that although black bullhead was the 
species identified as present in the Lower Lakes on RMA in previous surveys, all of the species 
collected on RMA (in Lower Derby Lake) in 1988 were verified as brown bullhead. No control 
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bullhead were collected in 1988. The species are differentiated by the angle of the barbs on the 
trailing edge of pectoral fin spines. These barbs point toward the body on brown bullhead and 
away from the body on black bullhead. In 1989, brown bullhead were again collected from Lower 
Derby Lake. In addition, one black bullhead was collected from Lake Mary in 1989. All off-site 
control bullhead collected in 1989 were black bullhead. 
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